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(54) METHOD OF MANUFACTURING MULTILAYER PRINTED BOARD 



(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a manufacturing 
method for a multilayer printed wiring board wherein 
surface flatness of the board can be improved. 
SOLUTION: This manufacturing method comprises a 
process wherein a first metal layer on an insulating 
board 1 1 is selectively etched and a plurality of first 
bumps 21 are formed, a process for forming a first 
insulating resin layer 31 on the first bumps 21, a process 
wherein a second metal layer 33 is fixed with pressure 
on the first insulating resin layer 31 and tips of the first 
bumps 21 are connected with the second metal layer 33 
penetrating the first insulating resin layer 31, a process 
wherein the second metal layer 33 is selectively etched 
and a plurality of second bumps 41 are formed, a 
process for forming a second insulating resin layer on 
the second bumps 41, and a process wherein a third 
metal layer is fixed with pressure on the second 
insulating resin layer and tips of the plurality of second 
bumps are connected with the facing third metal layer 
penetrating the second insulating resin layer. 
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* NOTICES * 



JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]A manufacturing method of a multilayer printed board characterized by comprising the 
following. 

A process of preparing a supporting board provided with the 1st metal layer for one main table 
side of an insulating substrate, etching this 1st metal layer into it selectively, and forming two or 
more 1st vamps in it. 

A process of forming the 1st insulating resin layer on said 1st metal layer. 

A process linked to this 2nd metal layer that sticks the 2nd metal layer by pressure on said 1 st 
insulating resin layer, makes said 1st insulating resin layer ****, and counters a tip of two or 
more of said 1st vamps. 

[Claim 2]A manufacturing method of the multilayer printed board according to claim 1 etching a 
metal layer which etched said 1st metal layer selectively and remained, and having further the 
process of forming the 1st circuit pattern. 

[Claim 3]A manufacturing method of the multilayer printed board according to claim 1 etching 
said 2nd metal layer selectively and having further the process of forming two or more 2nd 
vamps. 

[Claim 4]A manufacturing method of a multilayer printed board of claim 1 thru/or 3 etching a 
metal layer which etched said 2nd metal layer selectively and remained, and having further the 
process of forming the 2nd circuit pattern given in any 1 paragraph. 

[Claim 5]A manufacturing method of a multilayer printed board given in any 1 paragraph of claims 
1 thru/or 4, wherein said 1st insulating resin layer and said 2nd metal layer are unified 
beforehand. 

[Claim 6]A manufacturing method of a multilayer printed board given in any 1 paragraph of claims 
1 thru/or 5, wherein said supporting board is the circuit board in which a circuit pattern is 
formed beforehand. 

[Claim 7]The 3rd metal layer is stuck by pressure a process of forming the 2nd insulating resin 
layer on said 2nd metal layer, and on said 2nd insulating resin layer, A manufacturing method of a 
multilayer printed board given in any 1 paragraph of claims 1 thru/or 6 having further the 
process of connecting a tip of two or more of said 2nd vamps to this 3rd metal layer that makes 
said 2nd insulating resin layer ****(ing), and counters. 

[Claim 8]A manufacturing method of the multilayer printed board according to claim 7 etching 
said 3rd metal layer and having further the process of forming the 3rd circuit pattern. 
[Claim 9]Said 1st metal layer is under the 1st copper layer located in the top layer, and this 1st 
copper layer, It has a three-tiered structure which consists of an interlayer who consists of 
nickel or a nickel alloy, and the 2nd copper layer under this interlayer, A manufacturing method 
of the multilayer printed board according to claim 1 carrying out by etching until an interlayer's 
surface where a process of forming said two or more 1st vamps consists this 1st copper layer of 
this nickel or a nickel alloy is exposed. 

[Claim 10]A manufacturing method of the multilayer printed board according to claim 9 having 
further the process of removing an interlayer who consists of nickel or a nickel alloy to which 



said surface was exposed further after a process of forming said two or more 1st vamps. 
[Claim 1 1]A manufacturing method of the multilayer printed board according to claim 10 having 
further the process of forming the 1st circuit pattern by etching said 2nd copper layer further 
after a process of removing said interlayer. 

[Claim 12]Said 2nd metal layer is under the 1st copper layer located in the top layer, and this 1st 
copper layer, A manufacturing method of a multilayer printed board given in an any 1 paragraph 
statement of claims 9 thru/or 1 1 having a three-tiered structure which consists of an interlayer 
who consists of nickel or a nickel alloy, and the 2nd copper layer under this interlayer. 
[Claim 13]By etching said 1st copper layer that constitutes said 2nd metal layer until the surface 
of an interlayer who consists of said nickel or a nickel alloy is exposed, A manufacturing method 
of a multilayer printed board of claim 9 thru/or 1 2 having further the process of forming two or 
more 2nd vamps given in any 1 paragraph. 

[Claim 14] A manufacturing method of the multilayer printed board according to claim 13 having 
further the process of removing an interlayer who consists of nickel or a nickel alloy which 
constitutes said 2nd metal layer after a process of forming said two or more 2nd vamps. 
[Claim 15]A manufacturing method of the multilayer printed board according to claim 14 having 
further the process of forming the 2nd circuit pattern by etching the 2nd copper layer that 
constitutes said 2nd metal layer after a process of removing said interlayer. 
[Claim 16]The 3rd metal layer is stuck by pressure a process of forming the 2nd insulating resin 
layer on said 2nd metal layer, and on said 2nd insulating resin layer, A manufacturing method of a 
multilayer printed board given in any 1 paragraph of claims 9 thru/or 15 having further the 
process of connecting a tip of two or more of said 2nd vamps to this 3rd metal layer that makes 
said 2nd insulating resin layer ****(ing), and counters. 

[Claim 17]A manufacturing method of the multilayer printed board according to claim 16 etching 
said 3rd metal layer and having further the process of forming the 3rd circuit pattern. 
[Claim 18]A manufacturing method of a multilayer printed board given in any 1 paragraph of 
claims 1 thru/or 17, wherein said 1st insulating resin layer is adhesives. 

[Claim 19]A manufacturing method of the multilayer printed board according to claim 7 or 16, 
wherein said 2nd insulating resin layer is adhesives. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]Especially this invention relates to the manufacturing method of the 
multilayer printed board which performs an interlayer connection by a vamp about the 
manufacturing method of a multilayer printed board. 
[0002] 

[Description of the Prior Art]Terminal size carries out minuteness making of the integrated 
circuit in recent years, and densification of the arrangement of a bonding pad is carried out from 
peripheral arrangement to the area array. In connection with this, the mounting method has also 
shifted to the flip chip mounting using a ball grid array (BGA) from wirebonding mounting. In order 
to correspond to these trends, the printed circuit board for semiconductor chip mounting needs 
to raise the quality further. For the purpose, the display flatness of the printed board surface 
which has big influence on the connection reliability of a semiconductor chip and printed circuit 
board Hazama is important. In order that this may carry out direct attachment of the solder 
bump (solder ball) and printed circuit board which have been arranged in flip chip mounting at the 
bonding pad arranged on the surface of a semiconductor chip, It is for the portion which serves 
as a faulty connection in some places since there is nothing that permits height like wirebonding 
when the display flatness of a printed circuit board is bad to occur. Since the space between 
bonding pads also becomes very narrow and the solder bump formed is also small by high 
integration density-ization of the LSI chip especially, the printed circuit board with higher display 
flatness is called for. 

[0003]For this reason, it is performed that multilayer printed board **** buries a beer hall 
opening by conductive paste, plating, etc. with the substrate which uses laser beer, photograph 
beer, etc. for an interlayer connection. On the other hand, in the multilayer printed board which 
used for the interlayer connection the vamp (thing of conductive protuberance form used for 
electric connection), this filling step is unnecessary and future progress is expected. JP,60- 
121789.A has the conception of using a vamp for an interlayer connection, and, for example as 
individual art of a conjunctive, For example, it is indicated by JP,2-7180,B, JP,6-21601,A, JP.6- 
342977A JP,7-74466,A, JP/7-8671 1 ,A, JP,8-78845,A, JP,8-125344,A, etc. According to the art 
indicated in these gazettes, a multilayer printed board is manufactured by each process below an 
outline, (b) The process of forming a vamp in the prescribed position of an insulating substrate 
with print processes or plating, (**) Pressurize the process of embedding a vamp from insulating 
resin material, and the layered product which carried out lamination arrangement of **** from 
insulating resin material, the process of making it exposing and carrying out lamination 
arrangement of the metallic foil on it, and the (**) metallic foil for the tip of the (**) vamp, The 
process of connecting the tip of a vamp to a metallic foil face, and forming penetrated type 
conductor wiring parts in it, the process of carrying out the etching process of the (**) metallic 
foil, and forming a predetermined circuit pattern. By such each process, forming of a beer hall 
becomes unnecessary like the above-mentioned at an interlayer connection, therefore the filling 
step for surface flattening is also unnecessary. 
[0004] 



[Problem(s) to be Solved by the Invention]However, since the vamp is formed by printing or 
plating of metal and conductive paste in art given [ above-mentioned / each ] in a gazette, the 
controllability of bump height is bad. There was a problem that the metallic foil piled-up on it will 
be pushed up unevenly, or the tip of the vamp penetrated from the metallic foil will be uneven 
height. When the number of wiring layers increases especially, height dispersion is accumulated, 
the display flatness on the surface of a multilayer printed board falls further, and there is a 
possibility that reservation of the connection reliability between a semiconductor chip and a 
multilayer printed board may become difficult. 

[0005]Although the leveling treatment of grinding the tip of a vamp, for example was proposed as 
a method of reducing height dispersion of a vamp, in the case of a detailed vamp of size which is 
less than 50 micrometers in diameter, and 50 micrometers in height, application of leveling 
treatment was difficult. 

[0006]This invention was made in view of the above, and the purpose is to provide the 
manufacturing method of the multilayer printed board in which flattening with an advanced 
substrate face is possible. 

[0007]even if other purposes of this invention are the multilayer printed boards which performed 
the interlayer connection by the vamp — much more — each time — even if display flatness is 
improved and it increases a number of layers, it is providing the manufacturing method of the 
multilayer printed board which was excellent in display flatness as a whole. 
[0008] 

[Means for Solving the Problem]In order to solve an aforementioned problem, a manufacturing 
method of a multilayer printed board of this invention, (b) Prepare a supporting board which 
equipped one main table side of an insulating substrate with the 1st metal layer, and etch this 
1st metal layer selectively, A process of forming two or more 1st vamps, and a process of 
forming the 1st insulating resin layer on a metal layer of (**) 1st, (**) The 2nd metal layer is 
stuck by pressure on the 1st insulating resin layer, and let it be the meaning to have a process 
linked to this 2nd metal layer that makes the 1st insulating resin layer **** and counters a tip of 
two or more 1st vamps. A process of forming two or more 1st vamps can be simply carried out 
here using well-known photolithography technology. Namely, what is necessary is to form an 
etching mask corresponding to shape of two or more 1st desired vamps, to etch the 1st metal 
layer and just to form two or more 1st vamps on the 1st metal layer, using this etching mask. For 
example, a desired etching mask can be formed on the 1st metal layer by applying a resist film 
etc., on the other hand exposing and developing negatives. And what is necessary is for 
predetermined etching just to remove an etching mask after forming two or more 1st vamps. It 
may be sufficient as etching dry etching [ like ion milling ] whose wet etching is also. 
[0009]Since a manufacturing method of a multilayer printed board by this invention forms two or 
more 1st vamps by etching the 1st metal layer on an insulating substrate, it can control 
uniformly height of two or more 1st vamps done essentially. Therefore, according to this 
invention, height of the 1st done vamp becomes equivalent to thickness dispersion (1-2 
micrometers) of the 1st metal layer it has on an insulating substrate. This value is a value with 
little about single figure as compared with dispersion (10-30 micrometers) in bump height by 
conventional print processes and plating. Therefore, a multilayer printed board obtained by this 
becomes that in which the display flatness improved farther than before. 

[001 0]A metal layer which etched the 1st metal layer selectively and remained is etched, and it 
may be made to have further the process of forming the 1st circuit pattern, in this invention. 
Thereby, the 1st circuit pattern can be formed with the 1st vamp from the 1st metal layer it had 
on an insulating substrate. And the 2nd metal layer is etched selectively and it may be made to 
have further the process of forming two or more 2nd vamps. And a metal layer which etched the 
2nd metal layer selectively and remained is etched, and it may be made to have further the 
process of forming the 2nd circuit pattern. In this invention, the 1st insulating resin layer and the 
2nd metal layer may be made to be unified beforehand. Thereby, the 2nd metal layer can be once 
formed at a process with formation of the 1st insulating resin layer after two or more 1st bump 
formation. It may be made for a supporting board to be the circuit board in which a circuit 
pattern is formed beforehand in this invention. This can apply this invention, if it has the 1st 



metal layer on the circuit board in which a circuit pattern was formed beforehand. It may be 
made to have further a process of forming the 2nd insulating resin layer on the 2nd metal layer, 
and a process linked to this 3rd metal layer that sticks the 3rd metal layer by pressure on the 
2nd insulating resin layer, makes the 2nd insulating resin layer **** and counters a tip of two or 
more 2nd vamps in this invention. The 3rd metal layer is etched and it may be made to have 
further the process of forming the 3rd circuit pattern. 

[001 1]The 1st copper layer to which the 1st metal layer is located in the top layer in this 
invention, An interlayer who is under this 1st copper layer and consists of nickel or a nickel alloy, 
It has a three-tiered structure which consists of the 2nd copper layer under this interlayer, and 
may be made to be carried out by etching until an interlayer' s surface where a process of 
forming two or more 1st vamps consists this 1st copper layer of this nickel or nickel alloy is 
exposed. By thus, a thing for which a metal layer of a three-tiered structure which consists of 
an interlayer who consists of the 1st copper layer, nickel, or nickel alloy, and the 2nd copper 
layer is used. An interlayer who consists of nickel or a nickel alloy which is an interlayer 
functions as an etching stop layer at the time of etching the 1st copper layer for bump 
formation. That is, if an etch rate of the 1st copper layer is selected more greatly enough than 
an etch rate of nickel which is an interlayer, or a nickel alloy, etching of the 1st copper layer will 
stop automatically, when an interlayer exposes. Therefore, highly precise etching is attained, 
without using end point monitoring at all. Then, an interlayer is removed and it becomes easy to 
form a new circuit pattern in the same field as a bump formation side by patterning the 2nd 
copper layer. In this case, what is necessary is just to make it have further the process of 
removing an interlayer who consists of nickel or a nickel alloy to which the surface was exposed 
further after a process of forming two or more 1 st vamps. And it can have further the process of 
forming the 1st circuit pattern, by etching the 2nd copper layer after a process of removing an 
interlayer. The 2nd metal layer is the 1st copper layer located in the top layer, and under this 1st 
copper layer, and it may be made similarly to have a three-tiered structure which consists of an 
interlayer who consists of nickel or a nickel alloy, and the 2nd copper layer under this interlayer. 
Thereby, a vamp is further formed using this 2nd metal layer, and a circuit pattern can be 
formed. For this reason, a multilayer printed board with very high display flatness can be 
manufactured easily. In this case, it can have further the process of forming two or more 2nd 
vamps, by etching the 1st copper layer that constitutes the 2nd metal layer until the surface of 
an interlayer who consists of nickel or a nickel alloy is exposed. What is necessary is just to 
remove an interlayer who consists of nickel or a nickel alloy which constitutes the 2nd metal 
layer after a process of forming two or more 2nd vamps. It may be made to have further the 
process of forming the 2nd circuit pattern, after a process of removing an interlayer, by etching 
the 2nd copper layer that constitutes the 2nd metal layer. It may be made to have further a 
process of forming the 2nd insulating resin layer on the 2nd metal layer also in this case, and a 
process linked to this 3rd metal layer that sticks the 3rd metal layer by pressure on the 2nd 
insulating resin layer, makes the 2nd insulating resin layer **** and counters a tip of two or 
more 2nd vamps in it. And the 3rd metal layer is etched, and if it is made to have further the 
process of forming the 3rd circuit pattern, the 3rd circuit pattern will be obtained. 
[0012]In this invention, the 1st and 2nd insulating resin layers can use adhesives. By this, when a 
multilayer printed board is manufactured, junction between each class becomes close, and 
reliability improves. 
[0013] 

[Embodiment of the Invention]Next, an embodiment of the invention is described with reference 
to drawings. In the statement of the following drawings, identical or similar numerals are given to 
the identical or similar portion. However, a drawing is typical and it should care about that the 
relation and ratio of a size of each member differ from an actual thing. Therefore, the size of 
each concrete member should be judged in consideration of the following explanation. Of course, 
the portion from which the relation and ratio of a mutual size differ also in between drawings is 
contained. 

[0014](A 1st embodiment) Dra win g 1 thru/or drawi n g 3 are the process sectional views for 
explaining the manufacturing method of the multilayer printed board concerning a 1st 



embodiment of this invention. 

[001 5](**) First, as shown in drawing 1 (a), prepare the supporting board 15 which equipped one 
main table side of the insulating substrate 11 with the 1st metal layer 13. The 1st metal layer 13 
is for forming a vamp and a circuit pattern in a next process here. As this 1st metal layer 13, 
copper (Cu) is preferred and, as for that thickness, it is preferred that they are 10 micrometers - 
150 micrometers. This is because the formation accuracy of a vamp will fall if the height as a 
vamp becomes insufficient in less than 10 micrometers and 150 micrometers is exceeded on the 
other hand. As the supporting board 15 which has such a copper layer, a copper-clad laminate 
sheet is preferred. The copper-clad phenol board which specifically consists of a substrate and 
thermosetting resin, such as paper, glass fabrics, a fiberglass mat, and a synthetic fiber, for 
example, There are a copper-clad paper epoxy board, a copper-clad paper polyester board, a 
copper-clad glass epoxy board, a copper-clad glass polyimide substrate, a copper-clad glass 
Teflon (registered trademark) board, etc. As a form which does not combine a substrate, a 
copper-clad polyimide substrate, a copper-clad polyester board, a copper-clad polyether imide 
board, etc. are mentioned, for example. The laminate sheet which copper foil etc. stretched via 
the insulating resin layer as other gestalten by using a metal plate as a base, For example, an 
aluminum base copper-clad board, an iron base copper-clad board, a stainless steel base 
copper-clad board, a ferrosilicon base copper-clad board, a copper base copper-clad board, 42- 
AROISU base copper-clad board, etc. can be used. As the supporting board 15, it may be a 
flexible substrate besides hardboard. Specifically, the copper-clad laminated circuit board of 0.2 
mm of substrate thickness provided with the 60-micrometer-thick copper layer as the 1st metal 
layer 13 is prepared. Although a copper layer is formed in both the main table side of an 
insulating substrate as for this laminated circuit board, in drawi ng 1 thru/or drawing 3, the 
graphic display of a copper layer at the bottom is omitted. 

[001 6](**) Then, apply a resist film on the 1st metal layer 13, pattern this resist film with 
photolithography technology, and consider it as the etching mask for forming a vamp. Then, the 
1st metal layer 13 is etched into a fixed time selection target using this etching mask. That is, 
two or more 1st vamps 21 that consist of heights are formed, leaving a part of 1st comparatively 
thin metal layer 13 to a pars basilaris ossis occipitalis as 1st balance **** 23, as shown in 
drawing 1 (b). After forming two or more 1st vamps 21, since the etching mask is unnecessary, a 
strip is carried out. Here, as a quantity which etches the 1st metal layer 13 selectively, it is 
preferred to make it about 1-18 micrometers of thickness of 1st balance **** 23 which remains 
at the pars basilaris ossis occipitalis of a crevice remain. This is because the defect of a pinhole 
etc. appears, so it is not desirable, when the thickness of 1st balance **** 23 uses this 1st 
balance **** 23 behind and forms a circuit pattern in less than 1 micrometer. When the 
thickness of 1st balance **** 23 exceeds 15 micrometers, it is for the formation accuracy of a 
circuit pattern to fall. Etching of copper which is the 1st metal layer 13 is performed by 
immersing the whole substrate in this etching reagent, using copper(II) chloride solution as an 
etching reagent. At this time, regulation of etching quantity is performed by adjusting immersion 
time, moreover — as the shape of two or more 1st vamps 21 to form — a gimlet arbitrary 
plane shape, such as arbitrary elevation surface shape, such as type, a pillar type, and a 
trapezoid, circular, a polygon, and a cross-joint form, may be sufficient. A size may also be 
arbitrary. However, as for the height of the point of the etching processing accuracy of two or 
more 1st vamps 21 to the 1st vamp 21, it is preferred that it is [ not less than 10 micrometer ] 
100 micrometers or less, and it is more preferred in it being not less than 30 micrometers 
especially 60 micrometers or less. As a resist film used as an etching mask, a film resist film, a 
liquid resist film, etc. can be used. In etching of solder, nickel metallurgy foil, etc., the etching 
resist film for printed circuit boards generally used may be used. Here, an etching resist film is 
used for a resist film, and an etching mask is formed. And 45 micrometers of copper which is the 
1st metal layer 13 is etched selectively, and two or more 1st vamps 21 are formed, leaving 15- 
micrometer balance **** 32. Therefore, the height of the 1st vamp 21 is set to 45 micrometers. 
The after [ bump formation ] strip of the etching mask is carried out. 

[001 7](**) Then, apply a resist film all over 1st balance **** 23 so that two or more 1st vamps 
21 may be covered, pattern this resist film from photolithography technology, and form the 



etching mask for circuit patterns. By etching 1st balance **** 23 using this etching mask, as 
shown in drawing 1 (c), the 1st circuit pattern 25 is formed. Then, the strip of the etching mask 
is carried out. Thereby, on the insulating substrate 1 1 , the 1 st circuit pattern 25 is formed at the 
same main table side side as the main table side in which two or more 1st vamps 21 are formed. 
As a resist film used here, various resist films can be used like previously. Etching of 1st balance 
**** 23 is also etched using copper(II) chloride solution as an etching reagent. Specifically an 
etching resist film is laminated to both sides of the substrate 15, a circuit pattern is formed in 
this etching resist film, and it is considered as an etching mask. And copper which is 1st balance 
**** 23 is etched further, and the 1st circuit pattern 25 is formed. The strip of the etching 
resist film is carried out after 1st circuit pattern 25 formation. 

[001 8](**) Then, connect two or more 1st vamp 21 and 2nd metal layer 33 by laminating and 
sticking the 1st insulating resin layer 31 and the 2nd metal layer 33 by pressure on the substrate 
15 with which two or more 1st vamp 21 and 1st circuit pattern 25 were formed, as shown in 
drawing 2 (d). As insulating resin used here, for example Polycarbonate resin, Thermoplastics, 
such as polysulfone resin, polyetherimide resin, thermoplastic polyimide, polytetrafluoro ethylene 
resin, hexafluoride polypropylene resin, polyether ether ketone resin, vinyl chloride resin, and 
polyethylene resin, is mentioned. The thermosetting resin which can form necessary insulation 
and adhesive property in the state of what is called a B stage, For example, an epoxy resin, 
bismaleimide triazine resin, polyimide resin, phenol resin, polyether resin, melamine resin or 
unvulcanized butadiene rubber (crude rubber), isobutylene isoprene rubber, crude rubber, 
neoprene (registered trademark) rubber, silicone rubber, etc. can be used. These may be a 
copolymer system and mixed stock and addition and the system made to contain may be 
sufficient as the gestalt which combined organic matters, such as inorganic oxides, such as glass 
fabrics and a mat, and paper, or inorganic oxide powder. And it is screen printing, the casting 
roller coat method, a spin coat method, etc., for example, and formation of an insulating resin 
layer can be performed on the substrates face in which two or more 1st vamp 21 and 1st circuit 
pattern 25 were formed. What functions as adhesives beforehand may be used for these 
insulating resin layers, and they may choose arbitrarily prepreg, an adhesion sheet, an adhesive 
film, adhesives with copper foil, the adhesives generally used as the object for printed circuit 
boards, or an object for semiconductor devices, etc. as adhesives. For sticking by pressure of 
the substrate 15, and these 1st insulating resin layers 31 and the 2nd metal layer 33. For 
example, pressing machines, such as a lamination pressing machine and a mechanical press 
machine, may be used, or the general lamination of a laminating machine, a flip chip bonder, a 
thermocompression bonding machine, an ultrasonic bonding device, etc., adhesion, sticking by 
pressure, and a joining apparatus may be used. In a 1st embodiment of this invention, after 
carrying out adhesion lamination of the 60-micrometer-thick copper layer beforehand as the 2nd 
metal layer 33 with 40-micrometer-thick prepreg as the 1st insulating resin layer 31, This 
layered product is put on the substrate 15 with which two or more 1st vamps 21 and the 1st 
circuit pattern 25 were formed, it is made to unify by being stuck by pressure on with junction 
pressure 4.0MPa, the treatment temperature of 170 **, and an ambient pressure power of 100 
Pa conditions, and two or more 1st vamp 21 and 2nd metal layer 33 are connected. 
[001 9](**) Then, as shown in drawing 2 (e), form two or more 2nd vamps 41 on the 2nd metal 
layer 33 like formation of the 1st vamp 21 in the 1st metal layer 13 mentioned above. Here, an 
etching mask is formed in the shape which laminates an etching resist film and serves as a vamp 
on the 2nd metal layer 33 surface with photolithography technology continuously. And 45 
micrometers of the 2nd metal layer 33 is selectively etched using this etching mask. And the 
strip of the etching resist film is carried out after that. 2nd balance **** 43 remains in this 
process, without etching the 2nd metal layer 33 altogether. 

[0020](**) Then, as shown in drawing 2 (f), form the 2nd circuit pattern 45 by 2nd balance **** 
43 like formation of the 1st circuit pattern 25 in the 1st metal layer 13 mentioned above. Here, 
an etching resist film is formed in the shape which laminates an etching resist film, and serves as 
a circuit pattern with photolithography technology continuously so that the 2nd vamp 41 and 2nd 
balance **** 43 may be covered, and 2nd balance **** 43 is etched. And the strip of the 
etching resist film is carried out after that, and the 2nd circuit pattern 45 is formed in the same 



main table side side as the main table side in which two or more 2nd vamps 41 are formed. 
[0021](**) Then, it is made to be the same as that of connection between the formation and the 
1st vamp 21 of the 1st insulating resin layer 31 which were mentioned above, and the 2nd metal 
layer 33, as shown in d rawing 3 (g), The substrate 15, these insulating resin layers 35, and the 
3rd metal layer 51 are stuck by pressure after forming the insulating resin layer 35 and the 3rd 
metal layer 51 on two or more 2nd vamps 41 and the 2nd circuit pattern 45, and two or more 
2nd vamp 41 and 3rd metal layer 51 are connected. Here, the 3rd metal layer 51 is for forming 
the outermost surface wiring pattern layer of a multilayer printed board. Therefore, since the 3rd 
metal layer 51 does not need to form a vamp like the 2nd previous metal layer 33, there should 
be only thickness which is enough for formation of a circuit pattern. As thickness of the 3rd 
metal layer 51, it is preferred that it is a thickness of 1-18 micrometers, for example. This is for 
the formation accuracy of a circuit pattern to fall on the other hand undesirably by the defect of 
a pinhole etc. appearing in less than 1 micrometer, if it exceeds 15 micrometers when a circuit 
pattern is formed. Here, form 40-micrometer-thick prepreg as the insulating resin layer 35, form 
the 12-micrometer copper layer in thickness as the 3rd metal layer 51, and carry out shaping 
unification on with junction pressure 4.0MPa, the treatment temperature of 170 **, and an 
ambient pressure power of 100 Pa conditions, and. Two or more 2nd vamp 41 and 3rd metal 
layer 51 are connected. 

[0022](**) Then, as shown in drawing 3 (h), a resist film is applied on the 3rd metal layer 51, This 
resist film is patterned with photolithography technology, the etching mask of a circuit pattern is 
formed, and the 3rd circuit pattern 55 is formed by etching the 3rd metal layer 51 using this 
etching mask. An etching mask is formed in the shape which carries out etching-resist film 
laminate and serves as a circuit pattern on the surface of the copper layer which is the 3rd 
metal layer 51 with photolithography technology continuously here, Using this etching mask, the 
3rd metal layer 51 is etched and the 3rd circuit pattern 55 is obtained. Then, the strip of the 
etching mask is carried out. 

[0023]By each above process, the multilayer printed board of a three-tiered structure as shown 
in drawi ng 3 (h) is completed. The display flatness on the surface of a multilayer printed board 
manufactured by 1st embodiment of this invention about the obtained multilayer printed board as 
a result of measurement by a non-contact profile and form tester was a maximum of 1.5- 
micrometer unevenness in an area of 10.48 cm x 10.48 cm. 1681 vamps are arranged in this area. 

[0024]For comparison, the multilayer printed board of the identical area which formed the vamp 
by print processes was manufactured, and the display flatness was measured. A layer system is 
a three-tiered structure like a 1st embodiment of this invention, and is the same. [ of the 
number of vamps ] The display flatness on the surface of a multilayer printed board which 
formed the vamp by print processes was a maximum of 5.3 micrometers in unevenness as a 
result of measurement. 

[0025]As the measurement result of the above display flatness shows, in the multilayer printed 
board manufactured with the application of this invention, it turns out that display flatness is 
higher than the multilayer printed board manufactured by the conventional method. Since display 
flatness the unevenness of 1.5 micrometers by a 1st embodiment of this invention is lower than 
the height of the vamp of the semiconductor chip in recent years used for flip chip mounting 
etc., for example enough, it becomes possible to raise the reliability of the integrated circuit by 
flip chip mounting of it. 

[0026](A 2nd embodiment) Drawing 4 thru/or drawing 6 are the process sectional views for 
explaining the manufacturing method of the multilayer printed board which applied this invention 
in a 2nd embodiment. 

[0027](**) First, as shown in drawing 4 (a), prepare for one main table side of the insulating 
substrate 61 the supporting board 60 which has the 1st metal layer 69 of a three-tiered 
structure. The 1st metal layer 69 of this three-tiered structure is the 1st copper layer 63 
located in the top layer, and under this 1st copper layer 63, and comprises the interlayer 65 who 
consists of nickel or a nickel alloy, and the 2nd copper layer 67 under this interlayer 65. As for 
the thickness, since it is for the 1st copper layer 63 forming a vamp here, it is preferred that it is 



10-150 micrometers. This is for the formation accuracy of a vamp to fall, if the height as a vamp 
becomes insufficient in less than 10 micrometers and 150 micrometers is exceeded on the other 
hand. The interlayer 65 who consists of nickel or a nickel alloy turns into an etching stop layer at 
the time of bump formation. Therefore, if there are no osmosis and break through of an etching 
reagent, the thickness may be very thin, for example, a thickness of 0.04-1.5 micrometers is 
enough as it. However, since there is a possibility that the defect of a pinhole etc. may occur in 
less than 0.4 micrometer, and it may stop functioning enough as an etching stop layer when it is 
copper etching, it is not desirable. On the other hand, since the etching removal of this interlayer 
65 very thing will take time and the amount of consumption of an etching reagent will also 
increase about a maximum if it is made not much thick although there is no problem in the 
function as an etching stop layer even if it exceeds 1 .5 micrometers, it becomes 
disadvantageous in cost. For this reason, as for maximum thickness, about 1.5 micrometers is 
preferred. The 2nd copper layer 67 is for forming a circuit pattern behind. For this reason, as for 
that thickness, it is preferred that it is 1-18 micrometers. This is for the formation accuracy of a 
circuit pattern to fall in less than 1 micrometer, if the defect of a pinhole etc. appears and it 
exceeds 15 micrometers on the other hand. Therefore, for example, the copper-clad laminate 
sheet of 0.2 mm of substrate thickness provided with the 45-micrometer-thick copper layer 63, 
the interlayer 65 who consists of a 0.1 -micrometer-thick nickel phosphorus alloy under it, and 
the 1 st metal layer (three-layer metal layer) 69 that becomes the bottom of it from three layers 
of the 6-micrometer-thick copper layer 67 is prepared for the top layer. 

[0028](**) Then, apply a resist film on the 1st copper layer 63 of this supporting board 60, and 
this resist film is patterned with photolithography technology, It is considered as the etching 
mask for forming a vamp, and after that, using this etching mask, the 1st copper layer 63 is 
etched and two or more 1st vamps 71 are formed. At this time, etching of the 1st copper layer 
63 stops automatically, when the interlayer 65 exposes. Then, the strip of the resist film used as 
an etching mask is carried out, and etching removal only of the interlayer 65 who consists of 
nickel or a nickel alloy with a predetermined nickel etching reagent is carried out selectively. 
Also in etching of the interlayer 65 who consists of nickel or a nickel alloy, when the 2nd copper 
layer 67 is exposed, it stops automatically. Thereby, as shown in dr awing 4 (b), after the 2nd 
copper layer 67 remained as it is and the surface has been exposed, two or more 1st vamps 71 
are formed, as the shape of two or more 1st vamps 71 formed here — a gimlet — arbitrary plane 
shape, such as arbitrary elevation surface shape, such as type, a pillar type, and a trapezoid, 
circular, a polygon, and a cross-joint form, may be sufficient. Although a size may also be 
arbitrary, from a point of the etching processing accuracy of a vamp, it is preferred that it is not 
less than 10-micrometer100 micrometers or less in height, and it is more preferred in it being 
not less than 30 micrometers especially 60 micrometers or less. As a resist film used here, 
various resist films can be used like a 1st embodiment. Although etching of the 1st copper layer 
63 is etched like a 1st embodiment mentioned above, using copper(II) chloride solution as an 
etching reagent, strict ****** of etching quantity, i.e., etching time, is unnecessary at this time. 
It is because the 2nd copper layer 67 under an interlayer is not etched even if some are 
immersed in the long time etching reagent, since the interlayer 65 who consists of nickel used as 
an etching stop layer or a nickel alloy is under the 1st copper layer 63 as above-mentioned. 
[0029](**) Then, apply a resist film all over the 2nd exposed copper layer 67, pattern this resist 
film from photolithography technology, and form the etching mask for circuit patterns so that two 
or more 1st vamps 71 may be covered. And by etching the 2nd copper layer 67 using this 
etching mask, as shown in drawing 4 (c), the 1st circuit pattern 75 is formed. Then, the strip of 
the etching mask is carried out. As a resist film used here, various resist films can be used like a 
1st embodiment. Etching of the 2nd copper layer 67 is also good to perform copper(II) chloride 
solution as an etching reagent. Thereby, on the insulating substrate 61, the 1st circuit pattern 75 
is formed at the same main table side side as the main table side in which the 1st vamp 71 is 
formed. According to a 2nd embodiment of this invention, this resist film is patterned after the 
shape which laminates an etching resist film and serves as a circuit pattern to both sides of the 
substrate 60 with photolithography technology continuously, and an etching mask is formed. And 
using this etching mask, the 2nd copper layer 67 is etched and the 1st circuit pattern 75 is 



formed. The strip of the etching mask is carried out after 1st circuit pattern 75 formation. 
[0030](**) Then, as shown in drawing 5 (d), form the 1st insulating resin layer 81 on two or more 
1st vamps 71 and the 1st circuit pattern 75, and the 2nd metal layer (three-layer metal layer) 99 
of a three-tiered structure is further formed on it, It is stuck by pressure so that the 2nd copper 
layer 97 may connect with two or more 1st vamps 71 at least. The 2nd metal layer 99 of a 
three-tiered structure consists of the interlayer 95 who consists of the 1st copper layer 93, 
nickel, or nickel alloy, and the 2nd copper layer 97. Here, as an insulating resin layer, various 
resin materials, adhesives material, etc. can be used like a 1st embodiment. As for the thickness, 
since it is for the 1st copper layer 93 forming a vamp like 1st vamp 71 previous formation, it is 
pre f errec | that it is 10-150 micrometers. The interlayer 95 who consists of nickel or a nickel alloy 
turns into an etching stop layer, and his thickness of 0.04-1.5 micrometers is enough as the 
thickness, for example. It is for the 2nd copper layer 97 forming a circuit pattern behind, and, as 
for the thickness, it is still more preferred that it is 1-18 micrometers. The 45-micrometer-thick 
copper layer 93, the interlayer 95 who becomes the bottom of it from a 0.1 -micrometer-thick 
nickel phosphorus alloy, the 2nd metal layer 99 that becomes the bottom of it from three layers 
of the 6-micrometer-thick copper layer 97, and 35-micrometer-thick adhesives as the 1st 
copper layer 93 that comes to the top layer by a 2nd embodiment of this invention, After 
laminating beforehand, it allots so that the adhesives layer 81 may touch two or more 1st vamps 
71, and it is considered as a laminated constitution object, and shaping unification is stuck by 
pressure and carried out on with junction pressure 3.3MPa, the treatment temperature of 177 **, 
and an ambient pressure power of 100 Pa conditions. Thereby, two or more 1st vamps 71 are 
connected to the 2nd metal layer 97 that **** the adhesives layer (insulating resin layer) 81, and 
counters. 

[003 1](**) Then, apply resist films, such as an etching resist film, on the 1st copper layer 93, 
pattern this resist film with photolithography technology, and consider it as the etching mask for 
forming a vamp. Then, two or more 2nd vamps 101 are formed by etching the 1st copper layer 93 
using this etching mask. At this time, etching of the 1st copper layer 93 stops automatically, 
when the interlayer 95 exposes. Then, the strip of the resist film used as an etching mask is 
carried out, and etching removal only of the interlayer 95 who consists of nickel or a nickel alloy 
with a nickel etching reagent is carried out selectively. Thereby, as shown in drawing 5 (e), after 
the 2nd copper layer 97 remained as it is and the surface has been exposed, two or more 2nd 
vamps 101 are formed. At this time, etching of the 1st copper layer 93 or the interlayer 95, the 
used resist film, etc. may be the same as the formation process of the 1st previous vamp 71. 
[0032](**) Then, all over the upper [ of the 2nd exposed copper layer 97 ], apply resist films, 
such as an etching resist film, pattern this resist film from photolithography technology, and form 
the etching mask for circuit patterns so that two or more 2nd vamps 101 may be covered. And 
by etching the 2nd copper layer 97 using this etching mask, as shown in drawing_5_(f), the 2nd 
circuit pattern 105 is formed. Then, the strip of the etching mask is carried out. As a resist film 
used here, various resist films of an except can be used for an etching resist film. Etching of the 
2nd copper layer 97 is also good to etch copper(II) chloride solution as an etching reagent. 
Thereby, the 2nd circuit pattern 105 is obtained at the same main table side side as the main 
table side in which two or more 2nd vamps 101 are formed. 

[0033](**) Then, as shown in drawing 6 (g), stick these by pressure after forming the 2nd 
insulating resin layer 85 and the 3rd metal layer 1 1 1 on two or more 2nd vamps 101 and the 2nd 
circuit pattern 105, and connect two or more 2nd vamp 101 and 3rd metal layer 111. Here, the 
3rd metal layer 1 1 1 is for forming the outermost surface wiring pattern layer of a multilayer 
printed board. Therefore, since the 3rd metal layer 1 1 1 does not need to form a vamp, there 
should be only thickness which is enough for formation of a circuit pattern. As thickness of the 
3rd metal layer 1 1 1, it is preferred that it is a thickness of 1-18 micrometers, for example. It is 
for the formation accuracy of a circuit pattern to fall on the other hand undesirably by the 
defect of a pinhole etc. appearing in less than 1 micrometer, if it exceeds 15 micrometers when a 
circuit pattern is formed. Adhesives with a thickness [ used as the 2nd insulating resin layer 85 
to which the copper layer with a thickness of 12 micrometers which serves as the 3rd metal 
layer 1 1 1 beforehand was attached in a 2nd embodiment of this invention ] of 35 micrometers 



are used, It allots so that the 2nd vamp 101 may touch the adhesives layer 85, and it is 
considered as a laminated constitution object, and shaping unification is stuck by pressure and 
carried out on with junction pressure 3.3MPa, the treatment temperature of 177 **, and an 
ambient pressure power of 100 Pa conditions. From this, the copper layer which are two or more 
2nd vamp 101 and 2nd metal layer 85 is connected. 

[0034](**) Then, as shown in drawing 6 (h), resist films, such as an etching resist film, are applied 
on the 3rd metal layer 111, This resist film is patterned with photolithography technology, the 
etching mask of a circuit pattern is formed, and the 3rd circuit pattern 1 15 is formed by etching 
the 3rd metal layer 111 via this etching mask. Then, the strip of the resist film is carried out. 
[0035]By each above process, the multilayer printed board of a three-tiered structure as shown 
in drawing 6 (h) is completed. As a result of being attached to the obtained multilayer printed 
board and measuring measurement of the display flatness using a non-contact profile and form 
tester, the display flatness on the surface of a multilayer printed board manufactured by 2nd 
embodiment of this invention was a maximum of 0.8-micrometer unevenness in an area of 10.48 
cm x 10.48 cm. For comparison, with the identical area, the multilayer printed board which 
formed the vamp by print processes was manufactured, and the display flatness was measured. 
Like a 2nd embodiment of this invention, a layer system is a three-tiered structure, and is the 
same. [ of the number of vamps ] The display flatness on the surface of a multilayer printed 
board which formed the vamp by print processes was a maximum of 6.6 micrometers in 
unevenness as a result of measurement. 

[0036]As the measurement result of the above display flatness shows, in the multilayer printed 
board manufactured with the application of a 2nd embodiment of this invention, it turns out that 
display flatness is higher than the multilayer printed board manufactured by the conventional 
method. Since display flatness the unevenness of 0.8 micrometer by a 2nd embodiment of this 
invention is lower than the height of the vamp of the semiconductor chip in recent years used 
for flip chip mounting etc., for example enough, it becomes possible to raise the reliability of the 
integrated circuit by flip chip mounting of it. 

[0037](Other embodiments) Although the embodiment which applied this invention above was 
described, if this invention is limited, he should not understand the statement and the drawing 
which make a part of above-mentioned indication of an embodiment. Various alternative 
embodiments, an example, and an operation form will become clear [ to a person skilled in the 
art ] from the indication of the embodiment of others which are explained below. 
[0038]First, although each embodiment mentioned above showed the thing of the three-tiered 
structure as a number of layers in which the circuit pattern was formed by each, any number of 
this number of layers of a good thing is natural. 

[0039]A 1st embodiment explained the vamp and the example in which the circuit pattern was 
formed to the same main table side side by etching one metal layer (the 1 st metal layer) twice 
selectively. A 2nd embodiment explained the example which formed the vamp and the circuit 
pattern in the same main table side side using the metal layer of the three-tiered structure using 
the interlayer who turns into an etching stop layer. However, these methods are not restricted 
when carried out mutually-independent. Namely, the 1st layer is etching one metal layer (the 1st 
metal layer) over 2 times selectively, A vamp and a circuit pattern may be formed in the same 
main table side side, and the 2nd layer may form a vamp and a circuit pattern in the same main 
table side side using the metal layer of the three-tiered structure using the interlayer who turns 
into an etching stop layer. 

[0040]In each embodiment, although formation of a vamp and formation of the circuit pattern are 
performed on the same main table side using the same metal layer (the 1st metal layer and 
three-layer metal layer), another metal layer may perform these. For example, a circuit pattern 
forms the metal layer for bump formation, and it may be made to form a vamp on it as an 
insulating substrate using the formed circuit board beforehand. If copper is used for the metal 
layer for bump formation at this time, the circuit pattern formed beforehand has preferred nickel, 
nickel alloy, etc. which are metal which is not selectively etched to copper etching. 
[0041] 

[Effect of the Invention]As explained above, according to this invention, it becomes possible to 



manufacture the multilayer printed board excellent in surface display flatness, even if it is the 
multilayer printed board which performed the interlayer connection by the vamp especially — 
much more — each time — since display flatness is very good, even if it increases a number of 
layers, it is possible to manufacture the multilayer printed board which was excellent in display 
flatness as a whole. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1 ]It is a process sectional view (the 1) for explaining the manufacturing method of the 

multilayer printed board concerning a 1st embodiment that applied this invention. 

[Drawing 2] It is a process sectional view (the 2) for explaining the manufacturing method of the 

multilayer printed board concerning a 1st embodiment that applied this invention. 

[Drawing 3] It is a process sectional view (the 3) for explaining the manufacturing method of the 

multilayer printed board concerning a 1st embodiment that applied this invention. 

[Drawing 4] It is a process sectional view (the 1) for explaining the manufacturing method of the 

multilayer printed board concerning a 2nd embodiment that applied this invention. 

[Drawing 5] It is a process sectional view (the 2) for explaining the manufacturing method of the 

multilayer printed board concerning a 2nd embodiment that applied this invention. 

[Drawing 6] It is a process sectional view (the 3) for explaining the manufacturing method of the 

multilayer printed board concerning a 2nd embodiment that applied this invention. 

[Description of Notations] 

11 and 61 Insulating substrate 

13 and 69 The 1st metal layer 

15 and 60 Supporting board 

21 and 71 The 1st vamp 

41 and 101 The 2nd vamp 

23 The 1st balance **** 

43 The 2nd balance **** 

25 and 75 The 1st circuit pattern 

45 and 105 The 2nd circuit pattern 

55 and 1 15 The 3rd circuit pattern 

31 and 81 The 1st insulating resin layer 

35 and 85 The 2nd insulating resin layer 

33 and 99 The 2nd metal layer 

51 and 111 The 3rd metal layer 

63 and 93 The 1st copper layer 

65 and 95 Interlayer 

67 and 97 The 2nd copper layer 
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6o (its dffi^m^:W^fc^'efc , 9s ^Wco^£<7) 

hZ> 0 Sot, *#W*#aW«)^*H:KT^»W«:» 

50 [0014] (gs i (nmmmm) m i 3 1*. * 
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[0015] (>r) *1\ @i (a) K*-rj;5s^ ft 
i i o-iro^ffi^, & i o&SS i 3 £<i 

S(Cu) L< , ^OffStt, 10/ira-150 

Mm"t?fc5^i#ffSU\ 3*U*1 0 mn*|fl^ 

^y ^^a-sis, jgas^^y^-^/w-r ^ kmr* 

^-^t LTft»»ffiJBSr^L-C»fB*^3Bofca« 
*#e3f IB^— *«3R0X*R* 42-7n^^ 

t>&V\, *fftt*Ct4, ft 1 1 3 t 6 0 

[0 0 16] (n) jRVvf, fl^Sil 3±tCUv> 

yfy^tSo BP^ Hi (b) ^*-r±5^ SIS 
^JSg 2 3 t It, ftffitcJtttfttt^tt l <7>&S/I 1 3 
(O-a^too, dh^^4£lttfr^ft i^>^2 l 

1 1 3S:i«W(^7fy^t§ii L"Ctt, 

l 8 ^ mSS»5 J: 5 l^tS - i * t v \ rfttt, 
ftlg|£JRB2 3<Oj»**Sl Mm*«m &K^<V% 
l 2 3 Srfflt^TBIft^^-^SrJBfilibfcWi^. 

St* — ^0»rt»*3&*fiT-*-Sfc»"C*>*. 



(5) ffl2 00 1 -2 84 8 0 1 

<D^^^>^px*sff(7)^^, n^y^2 ion* 

/a tt, 1 0 /zmHil 0 0 /imKKfc^: ti s SiL 
< x #^3 0 /xmJ^±6 0 timVATXfoZt J:<9»£L 
v\ **3, xyf-y^^^ 1 44 i/^ Kit tt 

5o *fc* ^y^, ^7W4If^7f^^l^ 

JSIOAJRBI 3"C*>5««:. 
l^WC4 5/imX5/fy^Sft, 15Mm(DMli 

ot, 11^2 1 <7>iS£te:4 5 /imtM, ^:y^ 

[0 0 17] (/n) aa<^*l/<y7 p 2 1 £S 

5 <fc ? Mft 1 2 3 CD±EK i/^^ MJISrK* 

U r^y^ MS:7t h !i 7^77^-atJ:9^ 

B&irZo :<dx 7 f y ^ ^fflv^i l MSI 
2 3^x 7 fym:K\ 01 (c) tc^-T J; 9 

50 ^^^^tt#JKiBfe*-rSa r*U£cfc9. ft»S«i l 
±^tt, «3£<£>ft l^^^2 1 35S»5ri8S*fCV^5^*ffi 

HMIi2 3(Ox^yn, (ID Tk^JKS: 

x^fy^it LTfflt>Tx^f ym c 

^ — ^Sr«*LT3iy^-^^^^ t"T5o *bT, ft 
H/^-y2 5SrMt5c »1E»^^2 5»^ 

[0 0 18] (^) ^V^-C, **0»1^^2 1 tft 
lfii/^- y2 5 36^*S*t*i*«l 5(7)_h^, 13 2 

(d) tc*-*M:5fc. Ii»MiI3i^2^ 
J1^3 3^®LTi±«-r5^t(Cj;D, ttft^fg 1 ^ 
y7 P 2 1 tft2(7>^JRS3 3«r«ffii"«. ^^^^ 

so pjm&ynv^ $ k»ib. myyit^v^^^mm, a 
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(6) 
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BB, «itf^**i/«MB, t^K^ Khyr^W 

jjb, * y ^ ^ k«mb* ^ ^ / -a-mb, # y tvm* 

IB. ^ ^ ^ >1»J]B, *>5VM4*aP«35c (£=r-*0 
3L>-=f^ ^/ix=fA, ^j»=f^, ^t/i/y (Sftffi 

^nx^^y hftifO«i«BMb#K «ft*^^>#«^Sr«L 

^*-frfc*-e«>fi^ 0 its iei»tt»iiBJi^»fiKtt> ) 

hftx^zmmmm*itm^miR^x£\,\ ssi5 
t, ^tib^ 1 awMi 3 1 2 (OMi 3 3 

J^fjy^^ *ft£E*«L 

£\ »*, EE*, *fr««SrJBv^C«fcv\, 

*3S9)£>ft l oSBSo»i-ett, ft l «5«tt«MB« 3 l 

tltJ^OMmO/J^^ ^2^113 3 

LTJ¥£ 6 0// m^««^Sr^«)J»*a(«bfc±-e, 0 
-<0W«#Sr. SMl/^7°2 1 iftlElft^*- ;J0 
^2 5<DMf&£tltcmmi 5±K**T, S^ffi^4. 
OMP a , ^SIM 1 7 Or, fi^O lOOPaW 

[0 0 19] (#) H2 (e) {Z^-TX 

Sua! Lfcft 1 <£>&JRJ1 13WS1^^2 1 £ 
IrUHIc It, ft 2 oil! 3 3 ±i:«*o* 2 /^y^4 
lSr^tSo rrTii, i2^H33»x 7 

ffl^tl2(7)Ml3 3£rilliRWtC4 5 Mmx^/fy^ 

*-T6 0 :^Igt1i i2^H3 3ij;4Tx^f 

[0020] ) ttt^T, El 2 (f) {c^-TJ: 9^, 
«rJ6bfcJRiodfe*fii 3W»iE«^-^2 so 
M^»-tt, ft2*&JRJf 4 3t£<fc5ft2 6fiift^ 
^y4 5«t^o r r-Cf*, 12/^/4 i £ft 
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/VA^MLt, l2MIl4 3^x 7 fymo 
f Lt, ^r^rc^^v^i/^x h7-f^S:*(H*4 
tt, «lftcoft2^>'7 p 4 l &Bf&£tiX\<^Z>±mffik 

[0 0 2 1 ] (h) W^T, 0 3 (g) 
W3zSUfc»llft»tt»IIB»3 1^M»1^^2 
l ^2^113 3 ir<^S8Ktra«fcLT, «»<£>ft 
2/0^4 lXO^ES^*-^ 5±^l6»tt»IIB 

53 5 km3<D&mm5 1 *«i 5 ^ne, 

iK^ftttMBJl 3 5 &tfgS 3 cD^UJi 5 1 SrJE* U «ft 

<7>ft2^>:/4 1 tw$3<D&mm5 1 &&$t-$-z>o ZZ. 

X\ *3^Hi5itt, #iyyyhSfi^)iSBE 

jl^^-^iiSrjgrii-rsfcfe^t^-efcao fifot, ft 
3 co^ji^ 5 1 %M<om 2 (D&mm 330^9 tc< 

+4>*ft:*toffs* s *>ixa:fiv\ ft 3 <£>^MJt 5 1 

£ fc LTI3:, «*.tfi~i 8(£m(0*S-eW:i#» 
£LV\ rixtt, l Mm**"CttK»^* — ^4r^l- 
fciSK if <o^HSdSJWx»* U < * < . - 

-rs^fe-efcSo ^--ctt, Wttt«iB* 3 5 1 it i? 

j40/imO7 P 5 7 P K ^3©Mi5 1iltf^ 
12/im«l^MU S^EE^4. 0MPa,» 
Si 7 Ot:, #B*0±^ 1 0 0 P a (DgkftXf&M— fait 
Z^tZtmc, SS^l2/^7 P 4 1^30iIi5 

[0022] (^) ^v^T, 03 (h) [z.7fkirx^^ 
ft3^JRS5 l±tcu-^^ h!RSrl6*b. ^^^v 5 ^ 

*f-i/ £r/Si^-Cft3cD&JSS5 1 

fi, i3^Ii5itfc^i^$S^^^^> 

h^^yi-A^ m iEv^r^^ h y y^y ^ 
^^^Mlt, roxyfy^^^tffli^ ft3 

C0^M®5 l^^^^^^Lrft3BBIft^^-^5 5^r 

[0 0 2 3] «±<D#XStCj:«9, [13 (h) £ 

5 4 3iijS©#i^y ^ HiS^tSo #&Jxfc 

^<7)M*, *«W^»io^J6<D^tBtcJ:98ijgSnfc 
^yyhSS^ffiWMi, Bffio. 48cm 

X10. 4 8 cmlCjo^T, f*l- 5 MmBaib-efco 
fc 0 ^^ffiarttc^, 16 8 lflic0/^>^^gfi*^tl"C 

[0 0 2 4] ^7t, Jt«Ofc»^, /0-f<OJ&OL^m 
fete J: «9 fTftofcWI-Btt^Ji^y ^ HX«S:i4fPU 
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t, -tco^aftSrao^Lfco s«i£ti, *mw<v 

[0 0 2 5] K±«z>J:5*¥aKo»I^JI6*d»&^5 

[0026] m2<Dmte<oi&m) B4»iH6f4, m 

[0 0 2 7] (-T) £i\ @4 (a) *6 
6 1 <0—&(D3=Mm\Zs 3 Jf «5£<£>?g 1 <D&m 

me 9^tt-5SMi6 0^fflS"T5 o r.co3g«^ 
i (DM! 6 9 te\ *±Jitcfi»-T5SS l 6 
3, rcomi <7)*Jf 6 3(DTi:fc9, -y^Wli^y 

-5r/u^**e>*s+n/i6 5, -(Defame sor^fo 

v\ i o ^ m**"efi^y^i lt©*s w 
tzibXh 5 Q ~ y fr/isXte— y fr/i"&&fr 

^«<7>«S^iBffl^/«cJm««»< "C<t < , 0*J;ifio. 

0 4-1. 5/zm(7)f ^T'+^^o Lt^U 0. 4 

1. 5jumg«^ffSU\ JB2rtHl6 7ii, «KE 

1 mn*«t-ettbf>^— /w^ifco^Pfe^^tL. — *\ l 

^^45^16 5, ^(7)TWS6/im<Z)iHl6 70 
3f^^^6^1^II (3g&JgB) 6 9 
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/2 

[0 0 2 8] (n) j^T, ^O^S«6 0<7>ffUcD 
lS<Z)il^y/7 1?r«t5o z\<Dt$m 

^ >- ^«£t\ = * ^*/^^^ y -jr/w^^a* & s * r^s 
-n^j;^ i2 4 (b) {ZTjk-rx o\z^ m2<nmm 

100MniOTtS)S:i:«l<, ^30 M m^ 

itjbM (ID *JWK«r^y^^^«i:bTfflv^-r3i 

?i 5 - y 4r/uXtt= ^ ft Z> * FflS 6 5 & 

3b & fz #> , V ^ffl^L y^> VmKWM ttio^t 

[0 0 2 9] (✓n) aS^H^>7°7 1 ^rlS 

5<fc9l-> Rffl LTV (D$H/§ 6 7(D^ffi^U^^ 

^^^Sr^i"So ^tt, Z.<»^y 
40 ffl^t*2©«i6 7Srxyfy/t5Ct^ 04 
(c) fc*-rJ:5t^ *lE*^->7 5S:ffi)it 

S2(DSl6 7(Z)x i yfyn, J^fb^ (ID *^ffi«r 
6 1±fCfi, »l/^y7 l»^^lltV^±*ffii 

50 y^i/^xF7^;^lr7^>-hl, ^tv^r^^-hy 
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[0 0 3 0] (~) St^T, ID 5 (d) ^-TJ; 

ssc^jgi^^^ 7 1 t'j?te< t h%$2(omm9 7^mm 

-fZ&O^&m-rho 3JB«®0>S&2<D&Jl/i9 9te, 
IB 1 <£>«BJI 9 3 , -^/KKte^ s/'jr/W'&A^&J&S* 

fc, $10»|9 3W:, 5fe^il/<y/7lM^ 

0 4-1. 5^m©fS-C+»-C*5o £<b^fg2<^ 
-^tDff^fl l-18/2m-efc5*i:^ff*U\ 

3 fc ltf$4 5/im(Oii9 3 S ^tf>T(-j¥£0. 1 
6 /j mOfflf 9 703i^f)i5l2(Z)Mi9 

9^, *s 3 5 nm^mmmt*. wantit, 

Jg*£»JJi8 i«Mi^^7 l tm-t&X ? (-SB 
LT«Ji*j£fr£U «*BE*3. 3MPa, Ml* 

1 7 7°C, 1 0 0 P a 0^"CJEE*bT, 

[0 0 3 1] (*) fie^T* IglCOlPOJf 9 3±t^ 3i y 

fflJi9 fcK«fc0* : »f£<£>^2^>' 

>?m£;-rZ> 0 ^{CX^O, 0 5 (e) DTf<t5^ 

Ltc#:nxMm<Dm2/<^'7i 0 l ^^SixSo 
t^IlwSl9 3^r B 1l9 50x^/f-y^ ffl^fc 
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[0 0 3 2] (-0 flEwr, *»0»2^^1 0 1 £ 

f5 0 fit, r^Ji5/^>^^^«:ffl^T»2CD«H 
|9 7^5/fym:^\ 05 (f) i-^ti 0 

ii9 7com^^^yt > j&fcm (II) 7k»*Sr^y^ 
y^«tltxyf-ym^v\ n*u::J;9, Wit 
<oWi2'<>7l 0 1 dSJF^$jxTV^^Ei:|p]— 

[0 0 3 3] (h) j^T, 06 (g) tc^rTJ;?^ 
»^2/^y7 9 i o iRtf%i2mB'<#— VI 051 

20 ^ * 2 fftlfti£WJMi 85^3 Otli 1 1 1 Sr»* 

r*L&«:JE*u SM2/^ioui3^) 

MH i i«rg$W-£o ms(D^mmi i i 

Ztz1to<Db<OX*hZ>o ^oT, Iff 3 <Z)#MJi 1 1 If*. 

\z.+ftt£l£rt<D&£&ihti\£&}i\ S3^IH i i 

<^)ff$ £ ttlt ^J^Lf^l — l 8 Mm^g^tfcS: £ 

30 15m m£rigx.£ fcEi*'**- y^«M^ftTtl) 
tctbXfoZo *%W<Dm2<D%M<nftmx\±, ^*bm3 

<n&mmi 1 1 fcftsff* 1 2 nm<Dmm<vtt^tcm2 
mmwms 5^*2^1 0 ia*#t-*J:5teE 

L"C«i«**i U «#ffi*3. 3MPa, W£S 
17 7t, #K^/±^ 1 0 0 P a (^^fffEEf tt« 
-WkSitSo ^J:9,«ft^»2^y7 p 10 1i:» 
2 0^M8 5-T**>5«li*SSa«*tt*o 
[0 0 3 4] (^) 06 (h) 

40 SK 3 1 1 lJL^^v^v^ h^/i^^ 

yyj— &ffiitc s<?~^>y\^xmm/<? 

[0 0 3 5] «±<7)^XS(-J: 06 (h) tc^i-J: 
50 fl^RjBU^SSrfflV^TjW^Ufcft*. *»MO*2©«* 
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ft, ffiQfl O. 48cmX10. 48c mlCjo^T. H 
*0. 8 /i m{HIdl~C&o/c 0 itKcofc^^. H3— 

[0036] u±<d x 5 fe^pffiaEojgjejs^&^^s 

^^O^2c0^(0^Sg^J:^^iflS0. 8AtmIMIifb 

[0038] *-r, ±5*bfc*sai6^«ji-ett, v^-rn 

[0 0 3 9] Il^ft^iltU -oco^M/f (* 

[oo4o] ^^>ic, &nm<Dwmxte. 



(9) #P?§ 2001-284801 

[0 04 1] 

[HI] #3£91Sr«iffl Lfc^ 1 coHJfeO^ffit-^^^S 

(^1) -CfcSo 

[@2i *&w£mmvfrmi<oMM<»teMtc&z&m 
(^(7)2) -efcSo 

[0 3] *«WSrafflbfc»10*lfc^»c«5#« 

[0 4] *mm&mmistzm2(DmM<DMm^m%^m 

l) -Cfc5 0 

[05] *mw&Mmvfcm2<Dmm<owm^&%&m 

[0 6] *«WSrjBfflLfc»2 0jaSo«HBlc«S#S 
:/y > ha»<ojHSS**«:RW+5fc»«>xa»fBH 



1 


1 , 


6 1 
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3, 
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m i <D&mm 
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5 , 


6 0 
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7 1 
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1 . 


1 0 


i %$2s<z/y 
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m 1 ft&JRJI 
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3 
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5, 


7 5 
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5. 


1 0 




5 


5. 


1 1 


5 « 3 — 


3 
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8 1 
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5, 


8 5 


«2iK&»i£Wjma 
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9 9 
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1 , 


1 1 


i ^3(d^ms 
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3. 


9 3 
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5, 
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^2 09^® 
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(d) 33 m<D*mm 
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[04] 115] 
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